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the actual flight missions of space vehicles. In the current program
these missions include those connected with scientific measurements
in sounding rockets and earth satellites, lunar and interplanetary
missions, meteorological satellites, passive communications satel-
lites, and missions leading to manned satellite flight. As we look
down the road we see more advanced missions, including hard and
soft landings on the moon and planets, orbiting astronomical labora-
tories, circumlunar flights by man, landing of man on the moon and
return, etc.

Mission Requirements

Whatever the mission, we find that propulsion systems are
the key to possible accomplishment, whatever the specific objectives.
We find now to our regret that we do not have propulsion systems
required for the payloads for many of the missions we need to under-
take. In fact we are unable to carry out many missions because we
do not have the thrust required to carry available precise guidance
systems in the final stage and hence can not perform those missions
requiring precise guidance.

Our present capability has been further limited by the unavail-
ability of upper stage rockets of the proper sizes to match the capa-
bilities of the intercontinental missile boosters awvailable for use as
the first stage of a space vehicle. We have been compelled to use
available rockets from the Vanguard satellite or other missile pro-
grams.

Energetic steps are being taken to develop as quickly as pos-
sible the required propulsion and vehicle capabilities, including
optimized stages for the Atlas and Thor and new rocket engines
with a thrust exceeding one million pounds. Although these early
developments are based on chemical fuels, attention has been given
to nuclear fuel. Before discussing the use of nuclear energy, it is
well to review space mission requirements expressed in general
terms.

From the standpoint of propulsion requirements any proposed
Space mission may be defined in terms of the velocity increment to
be given to the final stage of the vehicle. Thus the mission of launch-
ing a probe from the earth to escape the earth's gravitational field as
a one-way interplanetary probe requires a velocity increment from
the velocity due to the earth's rotation to escape velocity, i.e. of about
seven miles per second. If started from an earth orbit, the increment
required is about two miles per second. An increment of about
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The more conventional application of nuclear fission is to
the nuclear rocket in which a reactor is used to add heat to a pro-
pellant' which expands through a rocket nozzle to give the propulsive
jet. Project Rover, a cooperative program between the AEC and
NASA is intended to explore and demonstrate the fe351b111ty of
developing such a system.

In addition to applications of nuclear energy to the main
propulsion system, there is much interest in nuclear energy as
the source of auxiliary power in satellites and space probes.
Communications equipment, auxiliary systems for attitude control,
modification of orbits, and sensing devices for physical measure-
ments present continuing needs for power for as long a life as
practicable. Many of the systems use electrical power and hence
energy conversion devices are essential parts of an auxiliary power
system for satellites,

There is much speculation about the development of nuclear
fusion as a source of energy for space applications, but until this
method has been demonstrated for ground application, no serious
work can be undertaken on space applications. It may be worth
pointing out that for small power levels, solar power, which arises
from nuclear fusion within the sun, is and will find useful applica-
tion in satellites and space probes,

Nuclear Rockets

The potential performance of nuclear rockets has been
reviewed in numerous recent publications, for example, "Potentiali-
ties and Problems of Nuclear Rocket Propulsion, " by T. P. Cotter
of the Los Alamos Laboratory in the February 1959 issue of Aero/
Space Engineering, and four papers in the October 1959 issue of
Astronautics by Frank E. Rom of NASA, Jerry Grey of Princeton,
Franklin P, Durham of Los Alamos, and Robert W, Bussard of
Los Alamos

The specific impulse of any rocket, including the nuclear
rocket, is approximately proportional to the square root of the ratio
of the absolute temperature of the propellant before expansion to the
bulk molecular weight of the propellant, Thus the propellant should
have the lowest possible molecular weight, leading to hydrogen as
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According to Cotter the experiments now in progress repre-
sent a first but important step toward the development of a system,
which will not at first be spectacularly better than chemical systems
but which has great potentiality for development well beyond that pos-
sible for chemical systems.

Auxiliary Power

Nuclear energy is attractive as a source of energy for auxiliary
power for use in satellites and space probes. The heat source may be
a reactor or the energy of decay of radioisotopes may be used. In
each case it is necessary to provide a conversion system to generate
electrical enerqgy from the heat enerqgy, since most of the equipment
in a space vehicle requires the energy in that form. The Atomic
Energy Commission's Project SNAP is aimed at the development of
systems for nuclear auxiliary power. NASA intends to support the
development of energy-conversion devices and to co-sponsor the
development of systems required in the space program.

Radioisotope sources are capable of supplying power over the
range of 10 to a few hundred watts with presently available conversion
devices at weights of 1.0 to 0.6 pounds per watt according to a survey
by Robert C, Hamilton of the Jet Propulsion Laboratory published in
the August 1959 issue of Astronautics. Devices dependent on radio-
isotope decay have a power output which decreases with time. The
decay is at a slower rate for isotopes of long half-life, The power
unit radiates, and the nature of the radiation from the specific isotope
determines the amount of shielding and the precautions to be taken
during launching. Only a few radioisotopes meet the requirements,

Thermoelectric converters of three types have been proposed
for use with radioisotope sources. In the first, sometimes called
the vacuum diode system, the heat energy is used to heat a hot plate
which emits electrons to be collected on a cold plate, thus generating
an electric current. The spacing must be very small in order to
avoid limitations imposed by space charge. By the use of cesium
vapor to form a conducting plasma the spacing may be increased to
form what is often termed a plasma diode or plasma thermocouple.
Finally a thermoelectric semiconductor may be used. Heat is trans-
ferred by conduction to the hot junction of a thermocouple.



In January 1959 the President d
unit, SNAP 3, developed under the spoj
Energy Commission. Because it was 1
210 was used as the source of heat, thd
couple being heated to about 700°F. T
was about 180°F. The output was 3 1/
weight was about o pounds.

All of these devices for direct ¢
electrical energy, although in their inf
for use with nuclear reactors as the he
increases in power density, operating {

to be expected with further development.

For powers of 1 to 30 kilowatts
reactors using turbo-alternators for cq
at weights of 500 to 200 lbs. per kilows
to 350 lbs. per kilowatt for shielded sy
long life while unattended are the conflj
acceptable systems. Such systems reg
by radiation from a large radiator, wh
factor in determining overall system w
and hence weight is affected by the ch
cycle.

Electric Propul

L

AICcy,

escribed a demonstration

nsorship of the Atomic

h

eadily available, polonium

> hot junction of the thermo-

ne cold junction temperature
Y watts of 0.1 volt and the

onversion of thermal to
are also of interest
at source. Substantial
lemperature, and life are

Hamilton suggests that
nversion may be obtained
itt for unshielded and 1000
stems. Light weight and
icting requirements for
juire the rejection of heat
pse weight is a major
pight. The radiator area
pice of gas or metal vapor

Ision

If a nuclear electric power syst
requirement of large amounts of auxilia
advantages in using the same source fo
tem. Such systems using ion acceleraf
arc jets, or one of the many other syst
or ions as working fluid generate only 3
pellant consumption is very low so that
over a long period of time. Electric py
propulsion in interplanetary space and ]
and orbit of earth satellites. Thus a ni
System may provide both propulsion an
economy for some missions. Such a sy
unattended for long petriods, one or mo
of zero gravity. As in all space equipn
on light weight.

em is required to meet the

ry power, there are great

I an electric propulsion sys-
ors, plasma accelerators,

ems using charged particles

2 small thrust but the pro-
operation may be continued
ropulsion is well suited for

for control of the orientation
Iclear electric turbo-alternator
1l auxiliary power with resultant
r'stem must however function

re years, and under conditions
nent there is a large premium




Special Research and Development Problems

The use of nuclear energy in space exploration requires an
extensive supporting research and development effort on many
special problems. For example, the greater weight of a nuclear
rocket as compared with chemical rockets offsets to some extent
the higher specific impulse, and efforts must be made to reduce
the system weight. A key element is the reactor which must be
as small as consistent with the required performance. Require-
ments for small size and high power lead to a high power density.
High temperatures (4000°F and preferably higher) and the desire
for light weight results in high thermal stresses in the reactor fuel
elements. The high temperature leads to the need for excess
reactivity, The change in phase of the hydrogen propellant, involv-
ing a density change by a factor of 20, affects the dynamics of the
system. Finally there are problems of corrosion, erosion, fuel
bleedout, power distribution. Some of these problems are dis-
cussed by Durham in the previously cited reference,

The problem of radiation damage in the nuclear rocket is
unique by virtue of the high leakage fluxes and the wide tempera-
ture range that exists in the nuclear rocket. Payload, guidance,
and control systems requiring transistorized circuits probably
must be shielded. A really new area is the low temperature, high
flux exposure of the liquid hydrogen pump and liquid hydrogen tank.
Because of the total lack of information, NASA is negotiating a
contract with the Marietta Division of Liockheed to conduct a
research program on the effects of radiation on the mechanical
properties of materials operating at cryogenic temperatures.

It is anticipated that the radiation effects may be severe under
these conditions because there is no annealing at these tempera-
tures.

Reference has been made to the need for large radiators in
nuclear turboelectric systems. This gives rise to the need for
much research and development in previously unexplored areas.
Thus if the working fluid is a vapor which condenses in the radiator,
problems arise in the separation of liquid and vapor in a gravity-free
field. The same problem is encountered in the venting of hydrogen
in the propellant tanks when subject to radiant heating from the sun.
In order to radiate heat, the surface of the radiator must have a high
emissivity. The emissivity may change with time during exposure
to the space environment. The usual high-emissivity coatings may
be unsuitable in the space environment. Meteoroids may erode the
surface, changing its emissivity, or, if large enough, may puncture
the radiator to cause leaks.



Finally, the presence of radioisotopes and nuclear reactors
in satellites and space probes necessifjates the study of operational
requirements for their safe use.

Conclusion

To return to the questions posed in the introduction, by way
of summarizing:

(1) The potentialities of the use of nuclear enerqy in the explora-
tion of space are very great indeed both for primary propulsive
power and auxiliary power. In fact there are certain tasks involving
large payloads accelerated to high velqcities for deep space missions
that can not be accomplished by any other practicable means.

(2) Nuclear energy will probably firgt find space application in
auxiliary power systems within the next decade. These same sys-
tems will find use in electrical propulgion at a later time, perhaps
also within the next decade. A practicpble nuclear rocket will probably
be demonstrated toward the end of this|period, possibly as an upper
stage of an interplanetary probe, the rpactor being started after
escape velocity has been reached.

(3) The great advance in nuclear teghnology required for space
application is bound to bring benefits t¢ all nuclear technology,
especially when and if the reliability needed for distant space
missions of long duration is realized in practice.
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RECOVERY

Simultaneous with deployment of the main parachute, a smoke

bomb ignited and a flashing light was energilzed.,

Capsule recovery was completed 953“4/771/;; after launch,

Search activities were conducted by two helicopters from
Marine Alr Group 26, located at the|Marine Corps Alr Faclility, New
River, N, C., Recovery was accomplisﬁed by the Navy salvage ship
PRESERVER, assisted by a small Navy|alr-sea rescue vessel, Two
chartered fishing launches from Chincoteague, Virginla, recovered
the escape tower and parachutes,

In subsequent tests, search an@ recovery will be conducted by

the Atlantic Fleet and other elements of the Department of Defense,

- END ;

59-241
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Minneapolis-Honeywell Regulatgr Co. -- $140,000 --
Fabrication of a guidance and control |system for Scout.

Republic Aviation Corp. -- $73,000 -- Study of lunar
and‘interplanetary space probe trajJectories,

Bendix Radio Division, Bendix|Aviation Corp. -- $2
million -- Operation of minitrabk stations for 1960.

Instituto Geofisico de Hyancayo -- $110,000 -- Operation

of tracking and receiving station at lima, Peru.

END
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Depending on visibility, scientists will attempt to conduct
the second launching tomorrow morning and the third tomorrow
evening. NASA emphasized that thesg times are subject to change,

Three launchings will permit sclentists to compare both
morning and evening variations,

The 27-foot launching vehicle, |with a gross takeoff weight
of 1,550 pounds, has as its first stlage the Army Nike and as
the second stage the Cooper DevelopJent Corporation Asp. The
payload, weighing 75 pounds, containfd four pounds of sodium
pellets. A timer ignited a thermite mixture to vaporize the sodium
and exhaust it into the atmosphere fprom the ignition point to the
rocket's peak altiltude,

Working under NASA contract, Gepphysics Corporation of
America, located in Boston, packaged| the payload, conducting track-
ing and will reduce data. Maurice Dubin of NASA Headquarters 1s
experiment project chlef, The Geophysics team 1s headed by Dr.
Edward R. Manring and John F, Bedinger,

A NASA firing crew, headed by &?ha=€::£a&mer, launched the
vehicle., Qj%v@tz;4ﬁjﬁ%§§%

Today's experiment was one of a|number planned by various
agencles as a part of the U, S. contribution to International
Rocket Week sponsored by the internatlonal Committee on Space Re-
search (COSPAR). International Rocket Week is part of the program

for International Geophyslcal Cooperdtion-1959, which is the
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continuation of the International Geophysical Year - 1957, 58.
The IGY, IGC-59, and International Rocket Week are sponsored in
this country by the National Academy] of Sciences. Information
gained from the rocket week launchings will be made available to
the world scientific community.

-0 -

(Note to Editors: Photography of the trail and cloud is pos-
sible with a lens opening of £2.8, an exposure time of five seconds

and tri-X f£ilm,)
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suggested that perhaps I would

time working at my job and

many I get these days on o
recall the question that Walt

Minister, the Honorable
once asked of himself from this very rostrum:
yway?"

tes from now I may have the

hat question when he said,
d it."”
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Actually, in all serioushness, there are two basic

reasons why I am here this noon.
good on a promise that I had given
was only a couple of months old,.
glad and proud for a chance to mee
had gotten underway and knew a 1lit
that were facing us. :

Second, because even at
my chores a very little bit, I thi
tell the people of the United Stat

First, I was invited to make
nearly a year ago when NASA
I said then that I would be
t with you, but not until we
tle bit about the problems

the cost of getting away from
nk it is really important to
es, through you, some of the

facts of life about our national sjpace program, as I see it

today, and as I go on in this disc
what I mean.

I intend then to talk a
stand today, and I will review bri
doing, and then of course I will t
which you put to me., I have, flan

ussion I think you will see

little bit about where we
efly what we in NASA are
ry to answer the questions
king me on either side,

people who may be more able to answer some of them than I,

and I am told that it is proper to
answer them.

By way of a starter,
Macmillan's question, but in a mor
In order to come to Washington las
from my duties at Case Institute o
had the great satisfaction of part
that today is sweeping our system
Why did I exchange the pleasantly

throw them. They may not

I would like to return to Mr.

e personal context perhaps.
t fall I had to take leave
f Technology, where I had
icipating in the revolution
of collegiate education.
rewarding life on that

Cleveland campus for my present ajsignment in NASA? The

answer is quite simple. I had ju
day Russian tours with a group of
of us in all,
the Soviet system of higher educat

Scanty as was the detail
one fact did stand out: The Russi
drive to employ the educational pr
in technology, and thus to win wor

matters. Theirs is the fervor of
Turkevitch, a great chemist and a
has said, ''The Russian today has g

destiny through science than throu

t made one of those fifteen-
university presidents, eight

and thus I had become an overnight expert on

ion.

ed knowledge which we obtained,
ans are totally engaged in a
ocess to win world leadership
1ld leadership in all other

the Crusades. As John

great teacher at Princeton
reater faith in the Soviet

gh Marxism."

We were hardly back in Washington when I was asked

if I would come to Washington. It

up or shut up."

was for me a case of '"'put
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Respecting my decision,
other very personal,
First, in accepting the challenge
tion to do my utmost to accomplish
to need doing; second, I never enV
where I would always
race that Bill talks
vear and I don't see
have observed, since
dust and I am afraid
that are immediately

about.

then I have b
I will have t
ahead.

A very great deal has be
United States are where we are tod
business, vis-a-vis the Soviets,
the same explanations. They are s
missile and space scientists and ¢
work several days before we even d
interested.

Their need for very larg
very large and very heavy atomic L

the size of the rockets they still

missile and space programs. When
heavy bombs ourselves, ocur heavy VY
jet bomber.
in the design of nuclear weapons,
had made possible high yield and 1
weight packages, that we embarked
with urgency.

and 1 think pertinent,

things that way today.

It was only after our

3

I would like to make two
observations:
I did so with a firm determina-
a job that seemed very much
isioned my assignment as one

be driving the second place entry in this
I didn't see things that way last

But, as you may
een eating a lot of Russian
o eat some more in the days

en said about why we in the
ay in this space exploration
You have heard many times
till valid. The Soviet
ngineers started serious
lecided to get seriously

e rockets to carry the then
yombs determined, we think,
employ, both in their
we were building those same
rehicle was the long-range
very substantial success
both fission and fusion,
elatively small and light
on a rocket missile program

At that juncture of coux
propel the lighter warhead, and t
Atlas rockets were designed to ha
pounds of thrust,; compared with t
at some six hundred to seven hund

But that is not the who
that 20/20 hindsight provides, we
Russians, a gocd many years ago,
escaped most of us: the probabil
space exploration there lay a cus
they could prove to themselves an
that they excelled in a specifica
of scientific and technological e

They had, of course, th
able to make their big try in pri
could write off the costs in mone

se we needed less thrust to
us the present Jupiter and

e from 150,000 to 365,000

e Soviet booster estimated
ed thousand pounds of thrust.

e story., With all the wisdom

can see today that the
ecognized something that

ty that in the potentials of

om-made opportunity whereby
to the rest of the world

ly, admittedly difficult area
fort.

special advantage of being
acy. If they failed, they
and manpower, lives, and
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search for some other way to prove
that theirs is the superior societ
they set their minds to do.

They have succeeded spec
They have exploited to the fullest
political and the propaganda possil
well-advertised, somewhat after th
their Sputniks and their Luniks.

In the United States our
frequent, but of very short durati
Sputnik and Lunik firings we have |
progress of the World Series, with
football league,
show investigations.

or the shabby dis¢losures of

4

to themselves and to others
¥, that they could do anything

tacularly in this undertaking.
the psychological, the
pilities accruing from the
fact, accomplishments of

P

-

reactions have been violent,
pbn. In between the Russian
been preoccupied with the
the standings in the pro
the TV quiz

Each time the Russians h
explorer, we have reacted with a t
thing, right now, to catch up. An
we had made our outcry, we turned
interest to each one of us as indi
often heard -- and it has been rep
appropriate more money, billions a

Here in America we have
money can; all by itself, solve al
and internatipnal. Certainly we a
more money, and very large sums of
reach our goals in this space busi
more to say about that later., Fir
about some of the other things we

We plainly must awake to
would very much prefer to gain mas
having to fire a single ICBM; that
superior in their scientific, tech
capabilities that they will win wo
industrial power, rather than thro

Not only must we recogni
also the many signs that now show
necessary to enter upon this econo
we in America have very much of wh
need to quote the statistics about
capacity, about the number of Nobe
cine awarded to Americans in the 1

ve launched a new space

emendous clamor to do some-
almost as promptly, once

o personal matters of greater
iduals. The solution most

ated many times -- is to

d billions.

ome to the idea that more
of our problems, domestic
e going to have to spend
money, if we are going to
ess. I shall have a little
t I should like to talk
eed to do as a nation.

the fact that the Russians
ery of the world without
they hope to become so
clogical and economic

1d domination through

gh shooting wars.

e this, but we must recognize
hey are doing the very things
ic domination. In many ways
ch to be proud. I don't

our enormous productive
prizes in science and medi-
st fifteen years as compared
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to the number awarded to citizens
the advances being made in this c¢
culture, in medicine, and in many
fits ultimately must go to all of

Of course, we can point

been accompanied by an ever-wideni
forts and the gadgets of modern 1i

but having said that I have to co
is determined not only to catch u
but to surpass us, all across the
individuals, are gaining, however
things of life -- consumer goods,

For the past fifteen mo
been problems affecting NASA and
but it has been impossible for me
terest in education, to be unawar
are flying in the academic world,

Today Soviet Russia is
scientists and three engineers to
fields. The enrollment last year
our engineering schools was down
year before. Across the ocean th
engineers in 1958, 106,000 in 195
to climb.

In Russia, perhaps beca
available to the possessors of hi
the competition is very great amoc
to undertake the grinding, arduou
day engineering training requires

You realize, I am sure,
today is a lot tougher to come by
ago. The engineer must be knowle
tific disciplines, in quite consi
wholly unknown before the war in
As a matter of fact,

are deeply involved today in effo
approaches to the training of sci
rigorous training, which must inc
years of graduate work for increa
the students.

my own insti
several others of the leading engi

S

of the Soviet Union, or about
untry in research and agri-
other areas where the bene-
mankind.

out that these advances have

ng distribution of the com-

ving in these United States

e back to the fact that Russia
to us in the United States
board. And they, too, as
slowly, some of the better

as we call them.

ths my chief concerns have
he national space progran,
because of my continued in-
of the danger signals that

raining approximately two
every one of ours in these
in the freshman classes of
bout eight thousand from the
Russians graduated 94,000
. There the curve continues

se of the special rewards

h technical competence,

g their youth for the chance
schocoling that all modern-

that a degree in engineering
than it was some twenty years
geable about numerous scien-
erable depth, that were almost
ny of the engineering curicula.
tution, Case Institute, and
neering colleges of the naticn,
ts to develop new and better
ntists and engineers, a more
ude in many instances several
ingly large percentages of



c6

Much of this developmen
generously by the Ford Foundation
of weeks ago initial grants of mo
to ten colleges and universities
attempts to improve the quality o

I cite these activities
colleges are aware of the gravity
doing something about improving t
science and engineering. This ac
fully effective unless similar de
educational programs of the eleme
across the nation.

We have them in college
normal thing, and you can not cor
rigorous training in the secondar
such as that. Initial efforts th
encouraging in this regard, the i
school educational patterns, but
turbing evidence that we are unwi
the necessary investment to suppo

The following from the
account of a situation that is ex
is really symtomatic, and I quote

"It may be fortunate th
Angeles, was not on Mr. Khru
visited the West Coast. 1In
used for classrooms because
2200 of its 2700 students.
says this situation was forc
of Arcadia have rejected two

"Mr ., Khrushchev could h
with the existence, also in
Race Track. There is no evi
ancing the track, and at lea
Parimutual windows, it seems
these schoocl bond building i

"We are sure,'" the arti
Russian friend would have us
meant when he said, 'We will
the wreckage of an atom-clob
the wreckage of our educatio

Now I am not ready to a
system has been wrecked. The fac
a statement as yet. But the warn

6

effort is being supported
which announced only a couple
e than $22 million dollars
ctively involved in these
engineering education,

as an indication that our

of the situation and are

e quality of instruction in
ivity will be less than
ermined attention is given to
tary and secondary schools

for only four years as a
ect the lack of really

schools in any period
oughout the nation are
provement of the secondary
here continues to be dis-
ling, as a people, to make
t the system.

ir Force Magazine may be an
reme, perhaps, but I fear it
from this article:

t Arcadia, a suburb of Los
hchev's itinerary when he
rcadia attendants are being
he high school can hold only
he Superintendent of Schools
d on him because the voters
proposed bond issues,

ve contrasted this situation
rcadia, of the Santa Anita
ence of difficulty in fin-

t some of the people at the
reasonable, voted against
sues.

le continues, '"our provocative
d this to illustrate what he
bury you.' He didn't mean in
ered race track; he meant in
al system."

mit that our educational
s don't warrant so extreme
ngs are plainly evident; the
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facts are such as to require us to
actions that will permit our young

7

take at once the necessary
ters to obtain the kind of

education and the kind of work habits and interest that will

enable them to cope with the grim

challenges of the four decades rem

Century.

At the same time,

roblems and the bright
ining in the Twentieth

by example and by precept, we must

encourage our youngsters to be willing to make the large in-

vestment of hard work that earning

require,
In this,
Uncle do it.

Most of you,
"Advice and Consent."

I am sure,

said he had seen America rise,
our own people,

golden legend crumbled.
went out of it. A too complacent

Sometimes 1
about the future or about the present.
one of his characters pondered the

such an education does

as in just about every other aspect of our
national life, we have got to quit

"letting George do it," or

have read Allen Drury's
wondered if he was writing
For instance, when
unhappy facts of life and he
sort of golden legend to

=Ye]
some sort of impoZEible fantasy to others, and
then in a sudden burst of Soviet s
Overnight

ience in the later '50s the
the fall began, the heart
and uncaring people awoke to

find themselves naked with the winds of the world howling around

their ears.

The impossible merry-go-round slowed down,
reaction was on in a time of worry

Now the
and confusion and uncertainty.

Men walked the tightrope between brittle confidence and sudden

fear.

fatuous, empty-headed liberals,
on the military, on the scientist,
politicians;

He could not say exactly where the blame was to be placed
except he knew that it lies on all
to

of us. It attached to the
the embittered conservatives,
and on the press and on

not least upon the ordinary citizen and his wife

who somehow didn't give quite enough of a damn about their
country in spite of all their selfl-congratulatory airs about how

patriotic they were,.

Gentlemen; we know,

I think, we can take comfort and

hope from the knowledge that a great many of our citizens some-
how did give quite enough of a damn about their country, but at

least so far as space matters are
greater singleness of purpose,
for more light and less heat.

for

concerned, there is need for
more sustained determination,

Within recent weeks I have received all sorts of con-
flicting reports about what the people of America want and are

willing to do personally about U.S.

space exploration. One
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member of Congress told me, following a six-weeks stay in his

home state,

"I talked to thousands of home folks; they were

worried about the steel strike, about inflation, about farm

problems, and so on. There was a

about the TV scandals.
soul asked me about the space busi

Another Congressman told

But to tel

good deal of hot indignation
1l you the truth, not a single
ness."

me that everywhere he went

among his constituents the talk was about space and why weren't

we doing more.

I am sure many of you ha
run by the Los Angeles Mirror-News

some two thousand readers took the

answers to the questionnaire in the newspaper.

indicated a deep concern over our

Soviets in this field. As an inte
cant comentary, some 56.6 percent.
to pay more than $50 in new taxes

assured that those taxes would be

ness,

That kind of response is
of citizens want us to do
be willing to pay some of

A group
seem to

Incidentally, I have had
in Washington, from a citi
support the space effort."

my year
this to

ve taken note of the poll

a few weeks ago, in which
trouble to fill out the

The results
comparative position with the
resting and perhaps signifi-

:

ext year if they could be
pplied to the space busi-

certainly encouraging.
ore in space, and they
the added costs for this,

one check for $100 during
zen who said, ''Please apply

aid that they would be willing
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And yet another report t¢lls me about the sad
experience of the Franklin Institute in Philadelphia.

Last year they brought i

top experts from all over

the country to give a series of space lectures, and over 300

persons paid the necessary fees to

learn more about space. The

response in fact was so enthusiastic that a second series was

scheduled for this fall and winter,

At the first two lectures

the attendance averaged only 30 persons, and the series was

cancelled,

Why the confusion in thi
hot and the blow cold? Perhaps yoi
can give me the answer,

lLet me turn to a brief re

situation? Why the blow
gentlemen in this room

view of the activities we

have undertaken since October 1 a year ago, when NASA became
a functioning agency responsible fogr the national civilian

space effort.

We had first to organize|
the scientists and the engineers ay
needed to do the tasks ahead. Fort
it was possible to do this rather (
staff, the research centers and the
National Advisory Committee for Aer
team, the Jet Propulsion Laboratory
others. And to round out our requi
wanted also the proven capabilities
Huntsville.

Last month the President
transfer the Huntsville space and
Army to NASA.

We had to pull together
d the supporting persounnel
unately for the most part
uickly, in the form of the
going programs of the
onautics, the Vanguard

of Cal Tech, and a few
rements, you remember, we
of Von Braun's group at

nnounced his intention to
issile specialists from the

By law this measure must go to the Congress for con-

sideration there.

of working out the numerous details
thousands of people and of great fa

We are delighted by this
that the Huntsville scientists unde;j
pleased at the outcome.

As to plans and programs,

But already the pusiness is well underway

of such a traunsfer of
cilities.

development and we believe
r Dr. Von Braun are very

we had first to complete

the space projects that were transferred to NASA from ARPA

and the military services,
the Explorer satellites, and the re
experiments we will fly in the next

These wire the pioneer space probes,

aining Vanguards. The
eighteen months will have




deo2

to be flown by the vehicles availal

some slight improvement, but still
we want to do.

As you know we have laid
will give us increasing levels of
Centaur vehicles.

designed to make optimum use of th
Both should be available early in
that reliability is bound to be re
flights.

The first real break-thr
level in the base booster stage wi
duction of the Saturn vehicle., Ma
responsibilities for this project

As a matter of fact, the

now is in NASA, although the fundi
fiscal year will continue with A
the rate of spending on Saturn wil
for 1961 and for the following -

The Huntsville group wil
management responsibility for the
single-chamber engine .development
Thus we will have in this one grou
the very large booster program in

But until these new vehi
the very best we can and the most
This we are doing. We have in the
thrust to put a man into a low orb

the goal of the project Mercury, w

priority. I wish I could guarante
Russians to this accomplishment,
to say that if hard work is going
succeed,

Without minimizing the f
had bigger rocket engine systems t
making very good use of what we ha
ately around the earth. In the pa
launched thirteen scientific earth
space probes,

Through the miracles of
used our small payload possibiliti

These systems, |
as the first stage booster, will b«

£

10

ble to us, modified to secure
under-powered for the work

on a vehicle program which

thrust in the Vega and

based on the use of the Atlas
the first space vehicles

5 total thrust of the Atlas.

1961, although I must caution

latively low in the first few

=)
-

ough in propulsion thrust
11 come only with the intro-
Eagement and funding

ill be transferred to NASA.

management responsibility
hg for the balance of this
PA., It seems clear that

be increased substantially
scal years.

take over technical
illion and a half pounds
ow..under way at Rocketdyne.
the total job of managing
he U. S. space effort.

les are ready we must do

hat we can with what we have.
Atlas rocket the necessary

t around the earth., This is
ich carries our highest

that we will beat the

can't, of course, except
o do this job, we will

ct that we very much wish we
day 1 can say that we are

e to explore the space immedi-
t two years the U, S. has
satellites, and three deep

icrominiaturization we have
s to obtain amazingly large
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and valuable amounts of new inform

11

tion. The fact remains, we

need and must acquire the capability of sending heavier payloads

into space,
best big man,

In the years ahead as ou
into use, we plan a comprehensive
interplanetary and planetary exper
we can we will undertake manned-ex
the planets of our solar system,
simply repeat, as soon thereafter

And now a word about fin
program., In fiscal 1959 we had a
fiscal 1960 we asked for $530 mill
of $45 million as a supplemental t
in the 1960 regular budget, a tota
this was a lean budget, the minimu

necessary to do what we needed to do.

$30 million, and this has hurt.

Progress has beeun slowed,
be,

I am not at liberty to s3
1961 will be, This figure, as an i
President’'s budget, must remain undg
sends his recommendation to the Cor
much I can say: We will be asking
not counting the necessary financiy
the Saturn project,

To summarize, in less tha
brought together the basic elements
strong organization. With the rese
NACA we have a broadly based in-hou
operation active in both the aeron

On the space flight side
look forward to similar strength in
important talents of industry unden
You may remember that almost 70 per
made through this contracting route

As to the division of eff
we expect to center at Huntsville ¢
design and development of space veh
West Coast -- the Jet Propulsion La
trate on lunar and interplanetary p

ﬁ

The best little man was never quite as good as the

new space vehicles are pressed
eries of lunar missions and
ments, As soon thereafter as
loration of space, the moon,
don't suggest any dates. 1
S we can.

ncing our national space

otal of $335 million, For

on. This was really made up
the 1959, and $485 million
of $530 million, saying that
amount -~ minimum amount -~

The Congress cut us

It was inevitable it would

y what the request for fiscal
mportant segment of the

lisclosed until Mr. Eisenhower
Igress in January.

But this
for substantially more money,

ig of the Huntsville team and

n fourteen months we have
of what I think to be a
arch centers inherited from
se research and development
utics and space fields.

of the operation we can now
~-house, buttressed by the
our contracting program.
cent of our budget is to be
, principally with industry.

ort in the space flight area,
he bulk of our work in the
icle systems. At JPL on the
boratory -- we will councen-
rograms. While at Goddard
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Space Flight Center, out here at B¢
of construction, we will concentraf

~

12

bltsville, now under process
te the bulk of the responsi-

bility for earth satellite program

Starting from scratch on
accomplished in fourteen months, b
have only started. Every day I th
more clear. We are no more satisf
progress that we are making. The
positions in these matters is that
for doing something about this dis

To paraphrase a line thaj
in many offices during the past waj
doing, the impossible takes just a

I have faith that we wil]
I didn't have that faith I wouldn'

that, gentlemen, puts me solidly i}

Thank you very much for listening.
(Applause.)

QUESTION:

spontaneous, unrehearsed. While I

And now we tu:

and for project Mercury.

can say that much has been
t one must agree that we

nk our objectives become

ed than you are with the
nly differeunce between our
we have the responsibility
atisfaction.

t was prominently displayed
r, "The difficult we are
little longer."

l win in this contest, If
t continue in this job. And
h the line for your questions.

'n to the question period,
know all the answers to

the questions you have sent up in the last hour, I have for
the last month or so carefully refrained from supplying them

to our speaker.

As your editor in selecting questions this year I

have tried to avoid "when did you
questions. But this is a professi
today with this one: Why haven't
conferences, and when will you sta

DR. GLENNAN: I haven't
As a matter of fact, Bill, I don't

tart beating your wife"
nal club, and I start
ou held regular press
t?

eld regular press conferences,
think I have held any. I

have presided at one or two where we were discussing the

results of some of our activities.

astronauts to members of the frater

introduced the monkeys,

I have introduced the
'nity, and I have even

The highlight of my experience in Washington was to

start off a press conference with
don't know when I will start holdi
But you may be certain of one thin
something to say.

QUESTION: I will follow

:

couple of monkeys. 1
g regular press conferences.
That when I do, 1 will have

this up with one more




deob

professional question, and then we

In view of the fact that
wWallops Island is not classified,
to the press?

1
h

DR. GLENNAN: We are try
job in research and development, a
under which research and developme
the climate that will most encoura

13

will turn to science,

the work NASA does at

#hy is the place closed

ng to do an excellent
d part of the condition
t best can be done is
e the people who are

involved in the research and development,.

We have therefore tried to make of that instal-
lation, which as you say is unclassified, a place where our
engineers and scientists can, without being placed under

the pressures of time schedules an
of events that take place, do the

they ought to be doing. 1 can say
Bill: The day that we fail to tell
failure there, we will change that

!

QUESTION: Can you tell
information regarding the hidden si
established by the photograph offigd
Soviet Government?

DR, GLENNAN: I am not e
give you any real insight into.:thi
can be said about it is that it is
other side of the moon. Scientist
they at least have seen the other

d

QUESTION: What specific
are used to conclude that the Sovie
Russians claim they are?

DR, GLENNAN: With respec
moon, I think it must be very clear

previous announcements
ind of good science that
just this much to you,
you that we have had a
policy.

s what new hard scientific
de of the moon was
ially released by the

ough of a scientist to

. I suspect the best that
the first picture of the
seem to be satisfied that
ide of the moon,

sources of technical data

t lunar probes are what the

t to the picture of the
that at some point we are

going to take a picture of the othe
would be a very, very embarrassing
our picture revealed that they real
which they have published, I thiunk
there are too many good people all

active in the same areas for the So
chance on attempting to kid the res

With respect to the probe
toward the moon or outer
on tracking, the tracking

going out
formation

r side of the moon, and it
oment for the Russians if

y had jazzed up that picture
in these areas of science
ver the world who are

iet scientists to take a

of the world.

themselves, as they are
pace, they have given in-
situation to Lovell, at
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Jodrell Bank, in England. Using t
been able to pick up the probe on

He has satisfied himself, as he h
scientist, I think, that actually
Russians say they sent out actual
in some of our own stations we ha
think at least one of these probe
the moon.

QUESTION: I guess the
partially answers the next questi
anyway.

Can you explain the fac
only Free World tracking station
the Russian Lunik.

(Tape recording reel No

DR. GLENNAN: -~ in whi
so that they could read out thems
limited tracking stations, we thi
territory. The English tracking
sight of the probes as they go ou
they can do the tracking while ou
not get in electronic sight of ou

QUESTION: An Iron Curt
the other day -- at least he said
that an optimist is one whose chi
and a pessimist is one whose chil

We know a lot about the
astronauts are getting, but are t
they can talk to the man on the m

DR. GLENNAN: Not to my
expect that they will have any pr
the man on the moon.

QUESTION: Do you see a
program with the Russians for the

DR. GLENNAN: I not onl
very great interest in this parti

I suspect I have said t
have found in my short life that
any job into which I couldn't put

14

hat information he has
its way out, listen to

s satisfied any other
the probes that the

y did go out. Indeed,

e been able to track I
on its way out toward

ast sentence of that
n, but let me ask it

that Jodrell Bank was
hat succeeded in detect

2.)

h they sent their prove
lves, because they have
k, limited to their own
tation is sufficiently
from the Soviet Uunion

it,

tha

ing

S,

in
that

stations, the probe does

stations.

in diplomat told me a j
it was a joke. He said
dren are learning hLussi
ren are learning Chines

training program that t

ey learning Russian so that

on?

knowledge, and I don't

oke

an,
C.

he

blem in talking Russian to

y hope at all for a joi
exploration of space?

see hope, but 1 have o
ular aspect of our work

is to some of you befor

nt

-

€.

didn't stay very long with

myself body and soul.

When

i
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I came down here to the Atomic Energy Commission I didn't
know very much about the atom. But I soon became very much
convinced that this was the real deterrent to a hot war,

and so I could stick with that oune|and work at it very hard,

In this situation, when came down here a little
over . a year ago, I was in much the |same position. I didn't
know very much about this space business, But I soon came
to believe, as 1 now believe and hqld very tightly to, the
thought that science is today an international language,
perhaps the international language. Space is kind of an
all-pervasive place. We can't do this job by ourselves as
well as we can do it with the help [of others., Iundeed we
have the help of a great many others around the world.

And therefore it seems to me that this activity
probably presents the best chance developing a new kind of
cooperative activity throughout the world, and we should not
write off the Soviets in this., Indeed, yesterday at our own
instance some of our people, Dr. Dryden, Dr, Homer Newell,
Mr. Frutkin, who is head of our Offjice of International Pro-
grams, met with Sedov and the other| Russians and just talked
as scientists do back and forth about their experiences, and
talked casually, to be sure, about the desirability of inter- "
change of information, of interchange of sclientists, perhaps
interchange of instrumentation, all{of this looking to the
ultimate development of a cooperative project,

I wouldn't say a total program, but a cooperative
project at least, with the Russians; Science is international.
We don't have a corner on it., We cdn learn from them, they can
learn from us. And I think this is |an area, the space business,
where we ought to make serious attempts to find the way to
develop that kind of cooperation with the scientists of Russia.

QUESTION: Referring back, Dr, Gleonnan, to your
opening remarks, did you accept that $100 check, and if so, how
did you apply 1it? ‘

Going somewhat beyond the $100 figure, is NASA going to
ask Congress for supplemental appropriations for fiscal 19607

- DR, GLENNAN: With respect| to the $100 check, you
really have me, We were about to acgept it, but it is not clear --
1 am not sure -- Mr, Johnsoun is here, Did we ever get that
solved? May we accept the check or do we have to send it back
or what? ' _ r

We have been thinking about it for three months, This‘
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is normal process in Washington.

Are we going to ask for F
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supplemental? I can

only say that it is under discussipn at the present time.

QUESTION: 1Is or was lasf

DR. GLENNAN:

QUESTION: There are two
go together, Dr. Glennan, The fir
there any truth in the story that
you to help in putting his elephan
year. In other words, do domestic
play any role in the timing of you

The corollary question,
you explain the Russian capability
unbelievable scientific feats in p
the most important political event
Khrushchev visits to the United St

DR. GLENNAN: I would sa
first question that we do not plan
respect to any forthcoming politic
fact, I have great hope that the s
become a political football in the
serious business. It should be ou

I just hope that we can
made the butt or the middle man he
fire that might well appear in a p

How do the Russiaus do t
been there. Not to their launchin
would hazard this guess for you:
determine, they are using a rocket
and over again, and only in this w
plicated beasts will you get anythi

So that they probably ha
many times, that particular type of
we have fired all the variety of rag
with,

They can, therefore, sche
chance of getting it off at the ti
than we. You will recall that the
from a platform that they had had t

Monday?

Draw your pwn conclusions,

questions that kind of

t one is domestic: 1Is
hurston Morton has asked
back into orbit next

and international politics
space shots?

t seems to me, is how do
of performing almost
rfect coordination with

, such as the Mikoyan and
tes?

to you in answer to the
any of our shots with
1 events, As a matter of
ace business will not
next campaign, This is
of politics.

o our work without being
e in the sort of line of
litical campaign.

is? I doun't know., I haven't
sites at least. But I

o far as we are able to

which they have fired over

y with one of these com-

ng in the way of reliability.

e fired that rocket as
rocket, as many times as
ckets that we are playing

dule a shot with much more
e that they schedule it,
Vice President did suggest
hree failures before Mr,
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Khrushchev's shot came off. He se
that kind by saying simply that th
standing by and just interchange t

So they must have some p
by and large I think that the reli
their rockets permits this kind of

17

med to admit something of

y had the second one
em.

oblems of this sort,

But

bility that they have in

scheduling.
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QUESTION: Again, two relL
If Dr. von Braun is now sq

why did he seem so unhappy when the
mcnths ago?

D

The second question: What

this team when you get them?

DR, GLENNAN: First, he WA
instance for the Army.

In the second instance, "J
with them?" I tried to answer that
pect fully to concentrate at Huntsvi

because I don't want to say just every nut and bolt.

18
ted questions,
pleased at his transfer,
same transfer was proposed
are you going to do with

8 working in the first

hat are we going to do
in my remarks., We ex-
lle. I will say the bulk,
But the

bulk of our work in the space vehicle field, the development
of the space vehicles which will take to outer space the sat-

ellites and probes that we want to
will be developed and the launching
controlled, by von Braun's group.

I do want to emphasize tha

end there.
operations will be managed,

Those vehicles

t this exercise of pre-

paring for the transfer is going exceedingly well at the

present time, 1 couldn't ask for a
operation on the part of von Braun h
of the Army.
1 wasn't saying very much, but the A
for that group a year ago and were a
as a necessity for the defense of th
I think, must take second place to a
Department really requires in suppor
of the nation,

QUESTION: Dr, Glennan, on
admitted that we are in a space race
to finish second. Dr., Pickering made
terday at the Jet Propulsion Laborat

idea that it might help us if the Pr¢

that we are in a race,
agree with Dr, Pickering?

DR. GLENNAN:

QUESTION: Yes, it is; and

What financial investment ¢
Russians are making in their space px

compare with our own investment?

because he hasn't so admitted,

That is a prq

greater spirit of co-

imself, his people, and

This is somewhat different than a year ago when

rmy was., They had worked
ble to make it stand up

p nation, Our project,
nything which the Defense
ting activities and events

more than one occasion you
and that we can't afford

a talk about this yes-
bry, but he had an added
rsident would also admit
Do you

D

bvokative question.
it was meant to be,

lo you estimate that the
togram, and how does this
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DR. GLENNAN:
When I was over there, and I guess

/
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I have no real basis for judging that.

it is the same today, the

ruble was ten to the dollar for the tourist like myself; four

to the dollar, presumably, for the
that there was some sort of a mark
was 16 or 18 to the dollar. So yo
take your choice as to the kind of
making.

I would suspect that the
greater percentage of their gross
their case is their total budget,

QUESTION: This is a tec
to accept on faith, So if I seem
is just because I am reading the q

Will Able stage replacem
And second, will it delay project
borrowed?

DR. GLENNAN: 1In the fir
from project Tiros that I know of.
whether it will delay the moon sho

Soviet citizen. I was told
t in Switzerland where it
have to pay your money and
investment that they are

probably are investing a
ational product, which in
han we are.

nical question that I have
ore stupid than usual, it
estion.

nt delay the moon shot?
iros from which it was

t place, it wasn't borrowed
And I haven't any idea
t at all. I don't see that

there is any reason for it to do so.

QUESTION:
in advance.

(Laughter.)

DR. GLENNAN: Maybe I sh
the moon shot is scheduled?

QUESTION: No, I don't.

As an educator, what is
oath required today for a student
to further his education?

DR, GLENNAN: As an educ
that 1 don't believe that any of u
loyalty oath, but I certainly don'

I am sure glad I got in that disclaimer

puld ask if you know when

Do you?

your opinion of the loyalty
to receive a student's loan

tor, I am against it., Not
ought to balk at taking a
think that there is any

reason to take a loyalty oath to get a loan to continue one's

college education., This seems to
together that just make no sense a

e to be tying two things
t all.



c3

My instution, in Clevelgd
with the statement that they exped
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ind, is accepting these moneys
t fully that the government

will remove this restrictive clause in the Act.

I can say no more than t
is right.

hat. I just don't think it

QUESTION: There are re

will be fired for NASA at Cape Canaveral soon,

orts that a large rocket
Can you tell

us the date and objectives for this firing?

DR. GLENNAN:

This is another provocative question.

I think that the fraternity recognizes the manner in which we

have attempted to play this game

tion in advance of our shots at the Cape.

ith them, giving informa-

I really can not

answer this outside of those poligies,

QUESTION:
remarks, Perhaps it will give yo
How do you account for the allege
American people are more interest
and related problems than they areg

DR, GLENNAN: That was {
maybe some of you would have an an

This one refers back also to your opening

a chance to expand on them.
lack of interest that the

d in the cranberry rhubarb
in space problems?

he question that I thought
swer to for me.

I think that there is saomething more fundamental

than just lack of interest in spad
understanding in this country, a 1
importance of scientific research
a nation which has grown great thr
findings of science. We wouldn't
it not for this situation.

Indeed, I think that the
as a fact of life, If they are go
that is based on science and techn

going to have to have scientists gnd technologists,

is what gave them the fillip in tH
determination to go ahead and buil
fields,

e. There is a lack of

ack of appreciation of the
and development. This is
ough the application of the
be where we are today were

Russians have accepted this
ing to compete in a world
ology, they are darn well
and that
leir educational system, the
d great strength in these

I think that the American public -- and for this I

accept my share of the blame as a

educator, and I think we

need perhaps some of us in the fraternity, or some of you in
the fraternity to help a great dedl in this regard -- the
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importance of strength in scientif
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ic research can not, in my

opinion, be over-stressed in the Kind of a world in which we

presently live., This extends intd

cause the activities in space toda
scientific research,

I think it may be gratui
basically all of us have gotten tg
have our chin a little bit more th
are eating well, we have the good
worry about some of these things {t
consciousness, except once in a wh

Sustained support of a @
lutely necessary. You can’'t do re
a support curve. I would rather h
of support and interest than to ha
You get no place with that kind of
in scientific research and develop

QUESTION: Dr. Glennan,
coming here today. 1 want to pres
of appreciation awarded in recogni
vice to correspondents, press, rad
Nation's Capital.

And with it a final ques
requires something of a preface.
that a current president and past
important door prize. From that I

In the interests of free

we have one reporter on the first
pool basis, if need be?

DR. GLENNAN:
Bill?

QUESTION: No. No.

Gentlemen, that conclude

very much.

Do you wan

the space area simply be-
y are largely those of

tous for me to say, but

the point in life where we
an over the curbstone. We

things of life, and why

hat don't impinge upon our

ile in the newspapers?

rogram like this is abso-
search with this kind of

ave a lower continuous level
ve great peaks and valleys.
thing in pursuing your ends
ment.

I want to thank you for

ent to you this certificate
tion of meritorious ser-

io and television in the

tion, which in itself

There is a rule around here
president may not win any
move to the final question.

dom of the press, can not
astronaut flight, on a

t a place in the capsule,

s our luncheon. Thank you






